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Description
FIELD OF APPLICATION

[0001] The present invention relates to an automati-
cally controlled actuator device for brakes, in particular
for vehicles.

STATE OF THE ART

[0002] In particular, in the field of brake systems for
vehicles, it is known of to provide control devices of the
braking force imposed by the user acting on the relative
manual controls such as levers and/or pedals.

[0003] Such control devices have for example a func-
tion of preventing that as a result of an excessive braking
action requested by the user, the vehicle may incur in
the blocking of one or more wheels which would com-
promise the stability and control of the same.

[0004] Inaddition, said control devices can be efficient-
ly used for a dynamic control of the vehicle stability: it is
indeed known that by applying an appropriate braking
force to individual wheels, or for example by changing
the distribution of the braking force on different axles of
the vehicle (whether with two, three, four ormore wheels),
it is possible to generate yaw moments able to correct
the trajectory of the vehicle, improving the dynamic con-
trol thereof.

[0005] Document US2013/0047593 A1 discloses an
actuator device according to the preamble of claim 1.

PRESENTATION OF THE INVENTION

[0006] The solutions of the prior art typically provide
anti-blocking systems, known by the name of ABS sys-
tems, -which act substantially on the pressure of the hy-
draulic circuit, of the braking system so as to reduce the
hydraulic pressure and thus the braking force on each
wheel subjectto momentary blocking. The same function
is used to variably divide the braking force between dif-
ferent axles of the vehicle.

[0007] Itis also known of to use systems in which the
user creates a pressure acting on the manual control and
a control system interprets such pressure request trans-
forming it into the corresponding pressure and braking
action in the connected braking system. This way, the
user never has direct control of the braking system, but
there is always a controller with corresponding actuators
which translates the manual action of the user into a cor-
responding hydraulic pressure and braking action in the
connected braking system.

[0008] Such known systems, while on the one hand
making it possible to avoid the blocking of the wheels
and/or to perform a stability control of the vehicle, on the
other never give the user a clear and precise sensation
of control of the vehicle.

[0009] In other words, the user does not perceive the
intervention of the braking correction made by the sys-
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tem, but merely provides a braking request which is in
turn processed by the control unit.

[0010] As a result, the known systems are certainly
effective but do not actually give the user the sensation
of full control of the vehicle. This feeling of full control can
be extremely useful in extreme situations, such as when
a motor vehicle enters a bend with the brakes clamped:
in such conditions not having a full perception of the ac-
tual braking torque transmitted to the front of the vehicle
may result in a sudden loss of control of the vehicle and
in falls.

[0011] The need is therefore felt to resolve the draw-
backs and limitations mentioned with reference to the
prior art.

[0012] In particular the need is felt to make available
an actuator device for brakes which permits effective con-
trol of the braking of the wheels in all conditions of use,
avoiding dangerous blocking, and which makes it possi-
ble to act effectively on the control of the stability of the
vehicle, always giving the user a precise feedback on the
actual control of the braking/stability, to significantly im-
prove the sensation of control, i.e. the user’s confidence
in the vehicle.

[0013] Such need is satisfied by an actuator device for
brakes according to claim 1.

[0014] In particular, such need is satisfied by an actu-
ator device for brakes suitable to be operatively connect-
ed to at least a first braking device acting on a brake disc
or drum, so as to exercise a braking action,

- theactuatordevice for brakes being fitted with a lever
and/or pedal for its manual operation, and being pro-
vided with a body which houses at least one piston
which acts on a hydraulic circuit fluidically connected
to said at least one first braking device for the hy-
draulic operation thereof,

- the lever and/or pedal being operatively connected
to said piston so as to command its movement or
operating stroke in an operating direction X so as to
exert pressure on the fluid of the hydraulic circuit,
characterised in that the actuator device for brakes
is fitted with an automatic actuator, operatively con-
nected to the piston and/or to the operating lever
and/or pedal, so as to increase, control or reduce
the braking action imposed manually by operating
the operating lever and/or pedal, controlling the op-
erating stroke of the piston.

[0015] According to the invention, the body identifies
a first chamber which houses said piston fitted with at
least a first head, the first chamber being provided with
a delivery opening fluidically connected to the at least
one first braking device so as to receive the fluid pressu-
rised by the first head during the stroke of the piston,
wherein the body identifies a second chamber which
houses a second head of the piston, the second chamber
being in connection with the automatic actuator so as to
exercise on the piston a thrust action in accordance or
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discordance with the thrust action exercised by the op-
erating lever and/or pedal.

[0016] According to a possible embodiment, the sec-
ond chamber houses a pusher element connected to the
automatic actuator and moved by relative drive means,
said pusher element interfacing with the second head of
the piston.

[0017] According to a possible embodiment, the first
and the second chamber are fluidically separate from
each other.

[0018] According to a possible embodiment, the sec-
ond chamber is filled with a liquid pressed by the auto-
matic actuator, so as to be able to exercise a thrust action
on the second head following the operation of the auto-
matic actuator device.

[0019] According to a possible embodiment, said first
and second chambers are positioned in series with each
other and are at least partially separated by a separation
septum fixed in relation to the body, the piston comprising
a stem slidingly joined in an airtight manner to a hole
made on said separation septum, the stem connecting
the first and second head of the piston to each other.
[0020] According to a possible embodiment, the sec-
ond chamber houses elastic return means which exer-
cise a thrust action on the piston pressing it towards a
rest condition, in a rest direction, opposite said operating
direction.

[0021] According to a possible embodiment, the body
houses a first chamber, which defines a delivery stage,
a second chamber, which defines a contrast or control
stage, wherein said chambers are coaxial and at least
partially penetrate each other, despite being fluidically
separate from each other.

[0022] According to a possible embodiment, the body
also delimits a compensation stage defined by a com-
pensation chamber which acts as compensation for var-
iations in the level of liquid of the hydraulic circuit con-
nected to the actuator device for brakes.

[0023] According to a possible embodiment, the auto-
matic actuator comprises motor means and a pump, op-
eratively connected to said motor means, able to pres-
surise fluid to send to the body of the manual actuator
device.

[0024] According to a possible embodiment, the auto-
matic actuator comprises contrast means operatively
connected to the lever or pedal, so as to be able to ex-
ercise a thrust action in accordance or discordance with
the operating thrust on the lever or pedal.

[0025] According to a possible embodiment, the con-
trast means are directly connected to a portion of the
operating lever or pedal.

[0026] According to a possible embodiment, the con-
trast means are connected to a transmission which op-
eratively connects the operating lever or pedal to the pis-
ton.

[0027] According to a possible embodiment, the auto-
matic actuator is at least partially housed in the body of
the manual actuator device.
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[0028] According to a possible embodiment, the auto-
matic actuator device is mechanically associated to the
body of the manual actuator device.

[0029] According to a possible embodiment, the actu-
ator device for brakes comprises at least one command
panel operatively connected to the automatic actuator,
so as to command the operation thereof depending on
the measurement parameters of the dynamic functioning
of the associable vehicle.

DESCRIPTION OF THE DRAWINGS

[0030] Further characteristics and advantages of the
present invention will be more clearly comprehensible
from the description given below of its preferred and non-
limiting embodiments, wherein:

figure 1 shows a perspective view of an actuator de-
vice for brakes according to one embodiment of the
present invention,

figure 2 shows a cross-section view of the device in
figure 1, applied to a braking system;

figures 3 -4 show perspective views of further braking
systems comprising the actuator device for brakes
according to the present invention;

figures 5-7 shows a perspective view of actuator de-
vices for brakes according to variants of the present
invention;

figures 8-9 show perspective views of actuator de-
vices for brakes according to further variants of the
present invention;

[0031] The elements or parts of elements common to
the embodiments described below will be indicated using
the same reference numerals.

DETAILED DESCRIPTION

[0032] With reference to the aforementioned figures,
reference numeral 4 globally denotes an actuator device
for brakes suitable to be operatively connected to at least
a first braking device 8 acting on a brake disc or drum
10, so as to exercise a braking action.

[0033] For example, the first braking device 8 may
comprise a caliper for a disc brake arranged astride a
brake disc or may comprise one or more shoes which
intercept a drum of a drum brake.

[0034] The braking device 8 may be operatively con-
nected to further braking devices 11, comprising both
calipers for disc brakes and drums, acting on the same
or on separate wheels of a vehicle; said wheels may be
on the same axle or on different axles of the vehicle.
[0035] The actuator device for brakes 4 is fitted with a
lever and/or pedal 12 for its manual operation, and is
provided with a body 16 which houses at least one piston
20 which acts on a hydraulic circuit 24 fluidically connect-
ed to said at least one first braking device 8 for the hy-
draulic operation thereof.
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[0036] The lever and/or pedal 12 are operatively con-
nected to said piston 20 so as to command its movement
or operating stroke in an operating direction X, to exert
pressure on the fluid of the hydraulic circuit.

[0037] Advantageously, the actuator device for brakes
4 is fitted with an automatic actuator 28, operatively con-
nected to the piston 20 and/or to the operating lever
and/or pedal 12, so as to increase, control or reduce the
braking action imposed manually by operating the oper-
ating lever and/or pedal 12, controlling the operating
stroke of the piston 20.

[0038] According to one embodiment, the automatic
actuator 28 is at least partially housed in the body 16 of
the actuator device for brakes 4.

[0039] According to a possible embodiment, the auto-
matic actuator 28 is mechanically associated to the body
16 of the actuator device for brakes 4.

[0040] According to the invention, the body 16 identi-
fies a first chamber 32 which houses said piston 20 fitted
with at least a first head 36, the first chamber 32 being
provided with a delivery opening 40 fluidically connected
to the at least one first braking device 8 so as to receive
the fluid pressurised by the first head 36 during the stroke
of the piston.

[0041] According to one embodiment, the body also
defines an input opening 42 which serves to allow the
flow of hydraulic fluid coming typically from a tank not
shown (in the known manner). This input opening 42
flows into the first chamber 32 which houses the first head
36 of the piston 20.

[0042] According to one embodiment, in the rest con-
dition, the first head 36 of the piston does not occlude
said input opening 42; therefore, the liquid coming from
the tank is able to flow into the first chamber 32 so as to
compensate for the wear of the pads of the braking de-
vices.

[0043] Duringthe operating stroke of the piston 20, the
first head 36 occludes the input opening 42 and pressu-
rises the liquid contained in the first chamber 32.
[0044] The first chamber 32 defines a delivery stage
of the actuator device for brakes 4.

[0045] The body 16 defines a second chamber 44
which houses a second head 48 of the piston 20, the
second chamber 44 being in connection with the auto-
matic actuator 28 so as to exert a thrust action on the
piston 20 concordant or discordant with the thrust action
exerted by the lever or operating pedal 12.

[0046] The second chamber 44 identifies a control or
contrast stage of the actuator device for brakes 4.
[0047] The second chamber 44 is provided with a feed
opening 46 of the contrast stage.

[0048] According to one embodiment, the second
chamber 44 houses a pusher element connected to the
automatic actuator 28 and moved by relative drive
means, said pusher element interfacing with the second
head of the piston.

[0049] Preferably, the first and the second chambers
32, 44 are fluidically separate from each other.
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[0050] According to one embodiment, the second
chamber 44 is filled with a liquid pressed by the automatic
actuator 28, so as to be able to exercise a thrust action
on the second head 48 following the operation of the
automatic actuator device 28.

[0051] According to one embodiment, the firstand sec-
ond chambers 32, 44 are positioned in series with each
other and atleast partially separated by a separation sep-
tum 52 fixed in relation to the body 16, the piston 20
comprising a stem 56 slidingly joined in an airtight manner
to a hole 60 made on said separation septum 52, the
stem 56 connecting the first and second heads 36, 48 of
the piston 20 to each other.

[0052] According to one embodiment, the second
chamber 44 houses elastic return means 64 which exer-
cise a thrust action on the piston 20 pressing it towards
a rest condition, in a rest direction Y, opposite said op-
erating direction X.

[0053] According to a further embodiment (figures 8-9)
the body 16 houses coaxial stages. In particular, the body
8 houses the first chamber 32, which defines a delivery
stage, and the second chamber 44, which defines a con-
trast or control stage, wherein said chambers 32, 44 are
coaxial and at least partially penetrate each other, de-
spite being fluidically separate from each other.

[0054] According to a possible embodiment, the body
16 also delimits a compensation stage defined by a com-
pensation chamber 58 which acts as compensation for
variations in the level of liquid of the hydraulic circuit con-
nected to the actuator device for brakes 4. With the com-
pensation stage, in fact, the level or the free surface of
the hydraulic fluid in the respective tank remains constant
regardless of the position of the piston 20.

[0055] According to one embodiment, the automatic
actuator 28 comprises motor means 68 and a pump 72,
operatively connected to said motor means 68, able to
pressurise the fluid to send to the body 16 of the actuator
device for brakes 4.

[0056] For example, the pressurised fluid may act on
the second head 48 of the piston 20 so as to exert on the
piston 20 a thrust in a rest direction Y which opposes the
thrust in the operating direction X imposed by the lever
or operating pedal 12.

[0057] Said motor means 68 are mechanically con-
nected to the pump or to a part thereof by means of a
kinematism 76.

[0058] For example, said at least one kinematism 76
comprises ball bearing screws.

[0059] According to one embodiment, the automatic
actuator 28 comprises contrast means 80 operatively
connected to the lever or pedal 12, so as to be able to
exercise a thrust action in accordance or discordance
with the operating thrust on the lever or pedal 12.
[0060] Forexample,the contrast means 80 are directly
connected to a portion of the operating lever or pedal 12.
[0061] According to a possible embodiment, the con-
trast means 80 are connected to a transmission 84 which
operatively connects the operating lever or pedal 12 to
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the piston 20.

[0062] For example, the contrast means 80 are oper-
ated by an electric, hydraulic or pneumatic motor.
[0063] For example, said electric, hydraulic or pneu-
matic motor is operatively connected to the contrast
means 80 by means of at least one kinematism compris-
ing ball bearing screws.

[0064] Accordingto one embodiment, the actuator de-
vice for brakes 4 comprises at least one command panel
88 operatively connected to the automatic actuator 28,
so as to control the actuation thereof depending on the
measurement parameters of the dynamic functioning of
the associable vehicle 92.

[0065] Asmay be appreciated from the description, the
actuator device for brakes according to the invention
makes it possible to overcome the drawbacks of the prior
art.

[0066] The actuator device for brakes according to the
invention allows the user to always have the direct sen-
sation of the manual actuation of the braking device and
at the same time to always have the clear and precise
sensation of any intervention by the control system of the
vehicle to optimise the braking phase and/or to stabilise
the vehicle dynamics.

[0067] In particular, the user always has the direct con-
trol of atleast a portion of the hydraulic system connected
to the braking devices, and consequently always has the
sensation and direct control of said system or of at least
a portion thereof, even when the system does not inter-
vene to correct the braking request or to dynamically sta-
bilise the vehicle.

[0068] The user thus always has the sensation of the
effective pressure exerted on atleast a part of the braking
system given that:

- when the control system does not intervene to pre-
vent the blocking of a wheel or to correct the set-up
ofthe vehicle, the system exerts exactly the pressure
imposed manually by the user (i.e. the same pres-
sure that the user imposes directly on at least a por-
tion of the system by pressing the lever or pedal),

- when the control system intervenes to correct brak-
ing, for example to avoid an onset of blocking, the
control action is immediate and directly opposes the
manual action exerted by the user who thus clearly
perceives the intervention of the control system . In
systems in which the control is exerted independent-
ly on different actuators and/or wheels to the actua-
tors controlled directly by the user, the latter still has
an improved feeling of braking. In fact, the direct con-
trol even of a single portion (actuator) of the braking
system provides the user with an improved feeling
of the dynamic behaviour of the vehicle and thus
allows him to sense the onset of wheel blocking.

[0069] This way, the user always has the feeling of
complete control of the vehicle.
[0070] The actuator device for brakes is also compact,
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functional and lightweight.

[0071] A person skilled in the art may make numerous
modifications and variations to the actuator devices de-
scribed above so as to satisfy contingent and specific
requirements while remaining within the sphere of pro-
tection of the invention as defined by the following claims.

Claims

1. Actuator device for brakes (4) suitable to be opera-
tively connected to at least a first braking device (8)
acting on a brake disc or drum (10), so as to exercise
a braking action,

- the actuator device for brakes (4) being fitted
with a lever and/or pedal (12) for its manual op-
eration, and being provided with a body (16)
which houses at least one piston (20) which acts
on a hydraulic circuit (24) fluidically connected
to said at least one first braking device (8) for
the hydraulic operation thereof,

- the lever and/or pedal (12) being operatively
connected to said piston (20) so as to command
its movement or operating stroke in an operating
direction (X), so as to exert pressure on the fluid
of the hydraulic circuit (24),

wherein the actuator device for brakes (4) is fitted
with an automatic actuator (28), operatively connect-
ed to the piston (20) and /or to the operating lever
and/or pedal (12), so astoincrease, control orreduce
the braking action imposed manually by operating
the operating lever and/or pedal (12), controlling the
operating stroke of the piston (20), characterised
in that the body (16) identifies a first chamber (32)
which houses said piston (20) fitted with at least a
first head (36), the first chamber (32) being provided
with a delivery opening (40) fluidically connected to
the at least one first braking device (8) so as to re-
ceive the fluid pressurised by the first head (36) dur-
ing the stroke of the piston (20), wherein the body
(16) identifies a second chamber (44) which houses
a second head (48) of the piston (20), the second
chamber (44) being in connection with the automatic
actuator (28) so as to exercise on the piston (20) a
thrust action in accordance or discordance with the
thrust action exercised by the operating lever and/or
pedal (12).

2. Actuator device for brakes (4) according to claim 1,
wherein the second chamber (44) houses a pusher
element connected to the automatic actuator (28)
and moved by relative drive means, said pusher el-
ement interfacing with the second head (48) of the
piston (20).

3. Actuator device for brakes (4) according to claim 1
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or 2, wherein the first and the second chamber (32,
44) are fluidically separate from each other.

Actuator device for brakes (4) according to claim 1,
2 or 3, wherein the second chamber (44) is filled with
a liquid pressed by the automatic actuator (28), so
asto be able to exercise a thrust action on the second
head (48) following the operation of the automatic
actuator (28) .

Actuator device for brakes (4) according to any of
the claims from 1 to 4, wherein said first and second
chambers (32,44) are positioned in series with each
other and at least partially separated (52) by a sep-
aration septum (52) fixed in relation to the body (16),
the piston (20) comprising a stem (56) slidingly joined
in an airtight manner to a hole (60) made on said
separation septum (52), the stem (56) connecting
the first and second head (36,48) of the piston (20)
to each other.

Actuator device for brakes (4) according to any of
the claims from 1 to 5, wherein the second chamber
(44) houses elastic return means (64) which exercise
a thrust action on the piston (20) pressing it towards
a rest condition, in a rest direction (Y), opposite said
operating direction (X).

Actuator device for brakes (4) according to any of
the previous claims, wherein the body (16) houses
a first chamber (32), which defines a delivery stage,
a second chamber (44), which defines a contrast or
control stage, wherein said chambers (32, 44) are
coaxial and at least partially penetrate each other ,
despite being fluidically separate from each other.

Actuator device for brakes (4) according to claim 7,
wherein the body (16) also delimits a compensation
stage defined by a compensation chamber (58)
which acts as compensation for variationsin the level
of liquid of the hydraulic circuit (24) connected to the
actuator device for brakes (4).

Actuator device for brakes (4) according to any of
the previous claims, wherein the automatic actuator
(28) comprises motor means (68) and a pump (72),
operatively connected to said motor means (68),
able to pressurise the fluid to send to the body (16)
of the actuator device for brakes (4).

Actuator device for brakes (4) according to any of
the previous claims, wherein the automatic actuator
(28) comprises contrast means (80) operatively con-
nected to the lever or pedal (12), so as to be able to
exercise a thrust action in accordance or discord-
ance with the operating thrust on the lever or pedal
(12).
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1.

12.

13.

14.

15.

Actuator device for brakes (4) according to claim 10,
wherein said contrast means (80) are directly con-
nected to a portion of the operating lever or pedal
(12).

Actuator device for brakes (4) according to claim 10,
wherein said contrast means (80) are connected to
a transmission (84) which operatively connects the
operating lever or pedal (12) to the piston (20).

Actuator device for brakes (4) according to any of
the previous claims, wherein the automatic actuator
(28) is at least partially housed in the body (16) of
the actuator device for brakes (4).

Actuator device for brakes (4) according to any of
the previous claims, wherein the automatic actuator
(28) is mechanically associated to the body (16) of
the actuator device for brakes (4).

Actuator device for brakes (4) according to any of
the previous claims, comprising at least one control
panel (88) operatively connected to the automatic
actuator (28), so as to control the actuation thereof
depending on the measurement parameters of the
dynamic functioning of the associable vehicle (92).

Patentanspriiche

1.

Betéatigungsvorrichtung fiir Bremsen (4), die geeig-
net ist, mit mindestens einer ersten Bremseinrich-
tung (8), die auf eine Bremsscheibe oder -trommel
(10) wirkt, wirkverbunden zu werden, um eine
Bremswirkung auszutben,

- wobei die Betatigungsvorrichtung fir Bremsen
(4) mit einem Hebel und/oder Pedal (12) fir ihre
manuelle Betatigung ausgestattet ist und mit ei-
nem Korper (16) versehen ist, der mindestens
einen Kolben (20) aufnimmt, der auf einen Hy-
draulikkreis (24) wirkt, der mit der mindestens
einen ersten Bremsvorrichtung (8) fiir deren hy-
draulische Betéatigung fluidisch verbunden ist,

- wobei der Hebel und/oder das Pedal (12) mit
dem Kolben (20) wirkverbunden ist, um seine
Bewegung oder seinen Arbeitshub in einer Ar-
beitsrichtung (X) zu steuern, um so Druck auf
das Fluid des Hydraulikkreises (24) auszuliben,

wobei die Betatigungsvorrichtung fir Bremsen (4)
mit einem automatischen Aktuator (28) ausgestattet
ist, der mit dem Kolben (20) und/oder dem Betati-
gungshebel und/oder Pedal (12) wirkverbunden ist,
um die Bremswirkung zu erhéhen, zu steuern oder
zu verringern, die manuell durch Betatigen des Be-
tatigungshebels und/oder Pedals (12) auferlegt wird,
wobei der Betatigungshub des Kolbens (20) gesteu-
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ert wird, dadurch gekennzeichnet, dass

der Korper (16) eine erste Kammer (32) aufweist,
die den Kolben (20) aufnimmt, der mit mindestens
einem ersten Kopf (36) versehen ist, wobei die erste
Kammer (32) mit einer Abgabedffnung (40) verse-
hen ist, die mit der mindestens einen ersten Brems-
vorrichtung (8) fluidisch verbunden ist, um das durch
den ersten Kopf (36) wahrend des Hubs des Kolbens
(20) unter Druck gesetzte Fluid aufzunehmen, wobei
der Korper (16) eine zweite Kammer (44) aufweist,
die einen zweiten Kopf (48) des Kolbens (20) auf-
nimmt, wobei die zweite Kammer (44) in Verbindung
mit dem automatischen Aktuator (28) steht, um auf
den Kolben (20) eine Druckwirkung in Ubereinstim-
mung oder Nichtlibereinstimmung mit der durch den
Betatigungshebel und/oder das Pedal (12) ausge-
Uibten Druckwirkung auszuiiben.

Betatigungsvorrichtung fir Bremsen (4) nach An-
spruch 1, wobei die zweiten Kammer (44) ein mit
dem automatischen Aktuator (28) verbundenes und
durch relative Antriebsmittel bewegtes Driickerele-
ment aufnimmt, wobei das Driickerelement mit dem
zweiten Kopf (48) des Kolbens (20) angebunden.

Betatigungsvorrichtung fir Bremsen (4) nach An-
spruch 1 oder 2, wobei die erste und die zweite Kam-
mer (32, 44) fluidisch voneinander getrennt sind.

Betatigungsvorrichtung fir Bremsen (4) nach An-
spruch 1, 2 oder 3, wobei die zweite Kammer (44)
mit einer Flussigkeit gefillt ist, die durch den auto-
matischen Aktuator (28) unter Druck gesetzt wird,
um eine Druckwirkung auf den zweiten Kopf (48) ent-
sprechend der Betatigung des automatischen Aktu-
ators (28) ausiiben zu kdénnen.

Betatigungsvorrichtung fiir Bremsen (4) nach einem
der Anspriiche 1 bis 4, wobei die erste und die zweite
Kammer (32, 44) in Reihe zueinander angeordnet
und zumindest teilweise durch eine Trennwand (52)
getrennt sind, die in Bezug auf den Korper (16) be-
festigt ist, wobei der Kolben (20) einen Schaft (56)
aufweist, der gleitend in einer luftdichten Weise mit
einem Loch (60) aufgenommen ist, das in der Trenn-
wand (52) ausgebildet ist, wobei der Schaft (56) den
ersten und den zweiten Kopf (36, 48) des Kolbens
(20) miteinander verbindet.

Betatigungsvorrichtung fiir Bremsen (4) nach einem
der Anspriiche 1 bis 5, wobei die zweite Kammer
(44) elastische Riickstellmittel (64) aufnimmt, die ei-
ne Druckwirkung auf den Kolben (20) austiben, die
ihn in Richtung auf einen Ruhezustand in einer Ru-
herichtung (Y) driicken, die der Betatigungsrichtung
(X) entgegengesetzt ist.

Betatigungsvorrichtung fiir Bremsen (4) nach einem
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1.

12.

13.

14.

15.

der vorhergehenden Anspriiche, wobei der Korper
(16) eine erste Kammer (32), die eine Abgabestufe
definiert, und eine zweite Kammer (44), die eine Ge-
gen- oder Steuerstufe definiert, aufnimmt, wobei die
Kammern (32, 44) koaxial sind und einander zumin-
dest teilweise durchdringen, obwohl sie fluidisch
voneinander getrennt sind.

Betéatigungsvorrichtung fiir Bremsen (4) nach An-
spruch 7, dadurch gekennzeichnet, dass der Kor-
per (16) auch eine Kompensationsstufe begrenzt,
die durch eine Kompensationskammer (58) definiert
ist, die als Kompensation fir Schwankungen des
Flissigkeitsniveaus des mit der Betatigungsvorrich-
tung fir Bremsen (4) verbundenen Hydraulikkreises
(24) dient.

Betéatigungsvorrichtung fir Bremsen (4) nach einem
der vorstehenden Anspriiche, wobei der automati-
sche Aktuator (28) Motormittel (68) und eine Pumpe
(72), die mit den Motormitteln (68) wirkverbunden
ist, umfasstundin der Lage ist, das Fluid unter Druck
zu setzen, um es zum Korper (16) der Betatigungs-
vorrichtung fiir Bremsen (4) zu leiten.

Betéatigungsvorrichtung fir Bremsen (4) nach einem
der vorstehenden Anspriiche, wobei der automati-
sche Aktuator (28) Gegenmittel (80) aufweist, die mit
dem Hebel oder Pedal (12) wirkverbunden sind, so
dass sie in der Lage sind, eine Druckwirkungin Uber-
einstimmung oder Nichtiibereinstimmung mit dem
Betatigungsschub aufden Hebeloder das Pedal (12)
auszuuben.

Betéatigungsvorrichtung fiir Bremsen (4) nach An-
spruch 10, wobei die Gegenmittel (80) direkt mit ei-
nem Teil des Betatigungshebels oder -pedals (12)
verbunden sind.

Betéatigungsvorrichtung fiir Bremsen (4) nach An-
spruch 10, wobei die Gegenmittel (80) miteinem Ge-
triebe (84) verbunden sind, das den Betatigungshe-
bel oder das Pedal (12) mit dem Kolben (20) wirk-
verbindet.

Betéatigungsvorrichtung fir Bremsen (4) nach einem
der vorstehenden Anspriiche, wobei der automati-
sche Aktuator (28) zumindest teilweise in dem Kor-
per (16) der Betatigungsvorrichtung fiir Bremsen (4)
untergebracht ist.

Betéatigungsvorrichtung fir Bremsen (4) nach einem
der vorstehenden Anspriiche, wobei der automati-
sche Aktuator (28) mechanisch mit dem Kérper (16)
der Betatigungsvorrichtung fir Bremsen (4) verbun-
den ist.

Betéatigungsvorrichtung fir Bremsen (4) nach einem
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der vorstehenden Anspriiche, mit mindestens einer
Steuerkonsole (88), die mit dem automatischen Ak-
tuator (28) wirkverbunden ist, um dessen Betatigung
in Abhangigkeit von den Messparametern der dyna-
mischen Funktion des zugehdrigen Fahrzeugs (92)
zu steuern.

Revendications

Dispositif d’actionnement de freins (4) adapté a étre
raccordé fonctionnellement a au moins un premier
dispositif de freinage (8) agissant sur un disque ou
un tambour de frein (10), de fagon a pratiquer une
action de freinage,

- le dispositif d’actionnement de freins (4) étant
muni d’un levier et/ou d'une pédale (12) pour
son fonctionnement manuel, et étant pourvu
d’un corps (16) qui loge au moins un piston (20)
qui agit sur un circuit hydraulique (24) raccordé
fluidiquement audit au moins un premier dispo-
sitif de freinage (8) pour son fonctionnement hy-
draulique,

- le levier et/ou la pédale (12) étant raccordés
fonctionnellement audit piston (20) de fagon a
commander son mouvement ou sa course de
fonctionnement dans une direction de fonction-
nement (X), de fagon a exercer une pression sur
le fluide du circuit hydraulique (24),

dans lequel

le dispositif d’actionnement de freins (4) est muni
d’un actionneur automatique (28), raccordé fonction-
nellement au piston (20) et/ou au levier et/ou a la
pédale de fonctionnement (12), de facon a augmen-
ter, réguler, ou réduire I'action de freinage imposée
manuellement par le fonctionnement du levier et/ou
de la pédale de fonctionnement (12), la commande
de la course de fonctionnement du piston (20), ca-
ractérisé en ce que

le corps (16) identifie une premiére chambre (32) qui
loge ledit piston (20) muni d’au moins une premiére
téte (36), la premiere chambre (32) étant pourvue
d’une ouverture de distribution (40) raccordée fluidi-
quement a I'au moins un premier dispositif de frei-
nage (8) de fagon a recevoir le fluide pressurisé par
la premiére téte (36) pendant la course du piston
(20), dans lequel le corps (16) identifie une seconde
chambre (44) qui loge une seconde téte (48) du pis-
ton (20), la seconde chambre (44) étant en raccor-
dement avec I'actionneur automatique (28) de fagon
a pratiquer sur le piston (20) une action de poussée
en accord ou en désaccord avec I'action de poussée
pratiquée par le levier et/ou la pédale de fonctionne-
ment (12).

Dispositif d’actionnement de freins (4) selon la re-
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vendication 1, dans lequel la seconde chambre (44)
loge un élément pousseur raccordé a I'actionneur
automatique (28) et déplacé par des moyens d’en-
trainement relatifs, ledit élément pousseur servant
d’interface avec la seconde téte (48) du piston (20).

Dispositif d’actionnement de freins (4) selon la re-
vendication 1 ou 2, dans lequel la premiére et la se-
conde chambre (32, 44) sont séparées fluidique-
ment 'une de l'autre.

Dispositif d’actionnement de freins (4) selon la re-
vendication 1, 2 ou 3, dans lequel la seconde cham-
bre (44) est remplie d’un liquide sur lequel appuie
I'actionneur automatique (28), de fagon a pouvoir
pratiquer une action de poussée sur la seconde téte
(48) suite au fonctionnement de I'actionneur auto-
matique (28).

Dispositif d’actionnement de freins (4) selon l'une
quelconque des revendications 1 a 4, dans lequel
lesdites premiere et seconde chambres (32, 44) sont
positionnées en série I'une avec 'autre et au moins
partiellement séparées (52) par une cloison de sé-
paration (52) fixe par rapport au corps (16), le piston
(20) comprenant une tige (56) jointe avec capacité
de coulissement de maniére étanche a un trou (60)
réalisé sur ladite cloison de séparation (52), la tige
(56) raccordant la premiere et la seconde téte (36,
48) du piston (20) 'une a l'autre.

Dispositif d’actionnement de freins (4) selon l'une
quelconque des revendications 1 a 5, dans lequel la
seconde chambre (44) loge des moyens de rappel
élastique (64) qui pratiquent une action de poussée
sur le piston (20) 'appuyant vers une condition de
repos, dans une direction de repos (Y), opposée a
ladite direction de fonctionnement (X).

Dispositif d’actionnement de freins (4) selon l'une
quelconque des revendications précédentes, dans
lequel le corps (16) loge une premiére chambre (32),
qui définit un étage de distribution, une seconde
chambre (44), qui définit un étage de contraste ou
de régulation, dans lequel lesdites chambres (32,
44) sont coaxiales et pénetrent au moins partielle-
ment 'une dans l'autre, en dépit du fait qu’elles sont
séparées fluidiquement 'une de l'autre.

Dispositif d’actionnement de freins (4) selon la re-
vendication 7, dans lequel le corps (16) délimite éga-
lement un étage de compensation défini par une
chambre de compensation (58) qui sert de compen-
sation pour des variations du niveau de liquide du
circuit hydraulique (24) raccordé au dispositif d’ac-
tionnement de freins (4).

Dispositif d’actionnement de freins (4) selon l'une
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quelconque des revendications précédentes, dans
lequel I'actionneur automatique (28) comprend des
moyens de moteur (68) et une pompe (72), raccor-
dée fonctionnellement auxdits moyens de moteur
(68), capables de pressuriser le fluide pour 'envoyer
au corps (16) du dispositif d’actionnement de freins

(4).

Dispositif d’actionnement de freins (4) selon I'une
quelconque des revendications précédentes, dans
lequel I'actionneur automatique (28) comprend des
moyens de contraste (80) raccordés fonctionnelle-
ment au levier et/ou a la pédale (12), de fagon a étre
capables de pratiquer une action de poussée en ac-
cord ou en désaccord avec la poussée de fonction-
nement sur le levier ou la pédale (12).

Dispositif d’actionnement de freins (4) selon la re-
vendication 10, dans lequel lesdits moyens de con-
traste (80) sont raccordés directement a une portion
du levier ou de la pédale de fonctionnement (12).

Dispositif d’actionnement de freins (4) selon la re-
vendication 10, dans lequel lesdits moyens de con-
traste (80) sont raccordés a une transmission (84)
qui raccorde fonctionnellement le levier ou la pédale
de fonctionnement (12) au piston (20).

Dispositif d’actionnement de freins (4) selon I'une
quelconque des revendications précédentes, dans
lequel I'actionneur automatique (28) est logé au
moins partiellement dans le corps (16) du dispositif
d’actionnement de freins (4).

Dispositif d’actionnement de freins (4) selon I'une
quelconque des revendications précédentes, dans
lequel l'actionneur automatique (28) estassocié mé-
caniquement au corps (16) du dispositif d’actionne-
ment de freins (4).

Dispositif d’actionnement de freins (4) selon I'une
quelconque des revendications précédentes, com-
prenant au moins un panneau de régulation (88) rac-
cordé fonctionnellement a I'actionneur automatique
(28), de fagon a réguler son actionnement en fonc-
tion des parameétres de mesure du fonctionnement
dynamique du véhicule pouvant étre associé (92).
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